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ABSTRACT 

The 1986 commercial and subsistence harvest of the f ive species of Pacific 
salmon (Oncorhynchus) found in the Norton Sound-Kotzebue Sound Area are 
presented by age, sex, and length. Commercial salmon catches were below 1981-85 
averages for  the ent i re  area. Poor weather hindered aerial  surveys of many 
spawning streams in b o t h  d i s t r i c t s .  Test nets catches indicated an average 
escapement of chinook salmon in the Unalakleet River. However, escapements of 
pink salmon in Norton Sound were below average. There was no consistency in chum 
salmon escapements in Norton Sound; escapements were above goals in some streams 
b u t  were well below the goals in other streams. Escapements of chum salmon was 
considered adequate in the Kotzebue area when compared to  surveys conducted on 
approximately the same dates in past years. Age, sex, and length composition 
are presented for  a1 1 sampled escapements. Age-1.6 chinook salmon comprised an 
unusual ly  1 arge percentage (28.8%) of the Unal akl eet  chi nook catch. Both  the 
Norton Sound and Kotzebue Dis t r ic t  catches of age-0.4 chum salmon were larger 
than i s  typical for  these f isheries  which have his tor ical ly  been dominated by 
age-0.3 chum salmon. The percent return of age-0.4 chum t o  the Kotzebue fishery 
was three times the 1975-86 average. Both the number and percent of age-0.2 chum 
salmon was the lowest in the history of the Kotzebue fishery. Norton Sound coho 
salmon catches were dominated by age-3.1 f i sh .  

KEY WORDS: Norton Sound, Kotzebue Sound, harvest, escapement, Oncorhynchus 
tshawytscha, 0. nerka, 0. keta, 0. kisutch, 0. gorbuscha, age-sex- 
size-sex composition, fishery synopsis. 



INTRODUCTION 

The Norton Sound, Port  Cl arence,  and Kotzebue Sound commerci a1 salmon management 
d i s t r i c t s  inc lude  a l l  waters  of Alaska from Canal Point  Light ,  south of 
S tebbins ,  t o  Point  Hope, nor th  of Kotzebue. The Port  Clarence D i s t r i c t  l oca t ed  
wi th in  t h i s  region has been closed t o  commercial salmon f i s h i n g  s i n c e  1966. 
The Norton Sound D i s t r i c t  i s  comprised of a l l  waters  of  Alaska from Canal Point 
Light nor th  t o  Cape Douglas (Figure 1 ) .  This  d i s t r i c t  c o n s i s t s  of s i x  
subdi s t r i c t s :  Nome ( S u b d i s t r i c t  I ) ,  Golovin ( S u b d i s t r i c t  2 ) ,  Moses Point  
( S u b d i s t r i c t  3 ) ,  Norton Bay ( S u b d i s t r i c t  4 ) ,  Shaktool i k ( S u b d i s t r i c t  5 ) ,  and 
Unal a k l e e t  ( S u b d i s t r i c t  6 ) .  The Kotzebue Sound D i s t r i c t  inc l  udes a1 1 waters  of 
Alaska from Point  Hope t o  Cape Prince of Wales, but commercial salmon f i s h i n g  
i s  r e s t r i c t e d  t o  ocean waters  north of t h e  Baldwin Peninsula (Figures  2 and 3 ) .  

Five spec i e s  of P a c i f i c  salmon a r e  found i n  t h e  Norton and Kotzebue Sound a reas .  
In descending o rde r  of economic importance (average exvessel val ue) a r e  chum 
salmon (Oncorhynchus k e t a )  , chinook salmon (0 .  tshawytscha) , coho salmon (0 .  
k i s u t c h ) ,  pink salmon (0. gorbuscha),  and sockeye salmon (0 .  ne rka ) .  
Numerically, t h e  even-year r e t u r n s  of pink salmon a r e  t h e  l a r g e s t  of t h e  f i v e  
spec i e s  followed by chum, coho, chinook, and sockeye salmon. 

Knowledge of t h e  magnitude, d i s t r i b u t i o n ,  t iming and age-sex-s ize  composition 
of both t h e  harves t  and escapement by s tock  i s  fundamental t o  managing salmon 
f i s h e r i e s  and achieving f u l l  product ion;  i . e . ,  salmon recru i tment  i s d i r e c t l y  
r e l a t e d  t o  t h e  number of f i s h  i n  each age, sex,  and s i z e  category of the  
breeding populat ion (escapement). Therefore,  t h e  age, sex ,  and s i z e  composition 
f o r  s e l e c t e d  ha rves t s  and escapements i n  t h e  Norton and Kotzebue Sound a reas  
have been es t imated  annual ly s i n c e  1962 and a r e  presented in  t h i s  r e p o r t  f o r  
1986. 

Basic  f i s h e r y  s t a t i s t i c s  f o r  t h e  Norton Sound-Kotzebue Sound Area a r e  a v a i l a b l e  
from severa l  add i t i ona l  sources .  Commercial and subs i s t ence  ha rves t  d a t a  f o r  
t h e  yea r s  1961-1986 a r e  a v a i l a b l e  from ADF&G (1986).  H i s to r i ca l  escapement da t a  
(1958-1987) a r e  ava i l  ab l e  in  a computerized d a t a  base (Lean and Wyatt 1987).  
In add i t i on ,  t h e  r e s u l t s  from Norton Sound escapement enumeration p r o j e c t s  a r e  
analyzed and repor ted  yea r ly  f o r  t h e  Unalakleet River (Lean 1987) and t h e  
Kwiniuk River (Lean and Merkouri s 1987). The North River counting tower p r o j e c t ,  
which was operated in  1972, 1973, 1974, 1984, and 1985, was most r e c e n t l y  
summarized by Lean (1987). Two Kotzebue a rea  escapement p r o j e c t s  were 
d iscont inued  in  1984: t h e  Squ i r r e l  River counting tower,  which was operated from 
1982 t o  1984, was most r e c e n t l y  summarized by Dinnocenzo (1984) and Noatak River 
sonar ,  which operated from 1982 t o  1984, has been reviewed by several  au thors  
(D. Mesiar, Alaska Department of Fish and Game, Anchorage, personal 
communication; B ig l e r  1985a; Berning e t  a1 . 1987). A h i s t o r i c a l  summary of age, 
sex and s i z e  composition of salmon from Kotzebue Sound from 1962 t o  1983 i s  
provided by Big ler  (1985b). Age, sex ,  and s i z e  composition of salmon i s  
summarized f o r  1984, 1985, and 1987 (Lean e t  a1 . 1984; B ig l e r  and Lean 1986; 
Hamner 1987). Age, sex and s i z e  d a t a  from 1962-1983 a r e  summarized in t h e  r epo r t  
s e r i e s  e n t i t l e d  ADF&G Arctic-Yukon-Kuskokwim Region, Age-Sex-Size Composition 
of Salmon. 



METHODS 

Harvest and Escapement 

Commercial catch data presented in this report were compiled from harvest 
receipts (fish tickets) which document each sale by a licensed fisherman. These 
data were summarized by microcomputer in the Nome area office and the Kotzebue 
seasonal office during the commercial fishing season. 

Subsistence catches have not been monitored as closely as commercial catches in 
the Norton Sound-Kotzebue Sound Area. Due to budget constraints, no subsistence 
harvest surveys were conducted in the Norton Sound area in 1986. A subsistence 
permit is required to subsistence fish in the Nome Subdistrict and catch limits 
are set by permit for each river and species. In the Kotzebue area, household 
interviews were conducted in several villages during September. The members of 
each household were asked how many of each species was caught for subsistence 
use. During these surveys it was assumed that fishermen could accurately recall 
their harvests which may have occurred over several weeks. The reported subsis- 
tence harvests are estimates of total catch for each village. A mean catch per 
fishing family was calculated for each village surveyed. This mean was applied 
to those families known to have fished but who were not available for interview. 

Aerial surveys are the primary method for monitoring salmon escapement in the 
Norton Sound and Kotzebue Sound drainages. Aeri a1 surveys of escapements are 
not a total enumeration of salmon spawning abundance. Ideally, a series of 
surveys is flown and counts on approximately the same dates can be compared 
across years. Therefore, aerial survey escapement counts can be regarded as an 
index of re1 ative abundance for the surveyed stream and can be used for 
interannual or interdrainage comparisons of escapement. Counting towers provide 
a better estimate of total escapement. Test fishing catches provide an index of 
escapement and species composition for turbid or large drainages that are diffi- 
cult to count visually. Either test catches or catch per unit of effort (CPUE) 
is used as an index of relative abundance for comparisons of escapements across 
years. Both test fisheries and counting towers provide data on migratory timing. 
In 1986, counting towers in the Norton Sound District were used to monitor 
escapement on the Kwiniuk River in the Moses Point Subdistrict and on the North 
River in the Unalakleet Subdistrict. In addition, a test fishing project was 
operated on the Unalakleet River in the Unalakleet Subdistrict. 

Age, Sex, and Length Data Co7 7ect ion 

Chum salmon, which comprise the bulk of the commercial catch, were sampled in 
the Kotzebue District, which consists of only one subdistrict, and in four 
subdistricts of Norton Sound. Salmon were also sampled at counting towers, in 
test fisheries, and on the spawning grounds. 

All salmon were sampled for age, sex, and length. Sex was determined by 
exami ni ng external morphol ogy, i ncl udi ng the snout, vent, body symmetry and 
extruded eggs, ovipositor or milt of live fish. The sex of dead fish was deter- 



mined by examining the gonads. Fish length from mid-eye t o  fo rk -o f - t a i l  was 
measured t o  the  nearest millimeter. 

Age was determined from scales  removed from the  l e f t  s ide  of the  f i s h  in an area 
above the  l a t e r a l  l i n e  and crossed by a diagonal from the  poster ior  inser t ion 
of the  dorsal f i n  t o  the an te r io r  inser t ion of the  anal f i n .  Scales were mounted 
on gum cards and impressions made in cel lu lose  aceta te .  Ages were reported in 
European notation ( the  f i r s t  d i g i t  r e f e r s  t o  the freshwater age and does not 
include the  year spent in the  gravel;  the  second d i g i t  r e f e r s  t o  the  ocean age). 

Samp7e S ize  

Minimum sample s i z e  goals within temporal s t r a t a  were derived fo r  each species 
of i n t e r e s t  (L. K. Brannian, Alaska Department of Fish and Game, Anchorage, 
personal communication). The objective was t o  obtain an estimated proportion by 
age c l a s s  t h a t  was within 5 percentage points of the  t r ue  proportion 90% of the  
time. This resul ted in a per s t r a t a  sample s i ze  goal f o r  readable scales  of 502 
f i s h  f o r  species with three  major age c lasses  (chinook salmon), 450 f i s h  fo r  
species with two major age c lasses  (chum salmon), and 247 f i sh  f o r  species with 
one major age c l a s s  (coho salmon). Minor age c lasses  comprising l e s s  than 10% 
of the  r u n  were pooled and t reated as a s ingle  age c l a s s  in t h i s  analysis .  
Actual col lect ion goals required t ha t  sample s izes  be increased t o  include an 
expected proportion of unreadable scales .  In cases where the  t o t a l  number of 
readable samples coll  ected was 1 ess than the  goal, data from several s t r a t a  were 
pooled and a standard e r ro r  of the mean was calculated.  

RESULTS 

Data, summarily presented below, are  more fu l l y  deta i led in Appendix A f o r  
Norton Sound and Appendix B fo r  Kotzebue Sound. 

Norton Sound 

Commercial and Subsistence Harvest 

The 1986 Norton Sound commercial salmon harvest to ta led 230,400 f i sh  and was 
comprised of 6,395 chinook, 146,912 chum, 41,260 pink, 233 sockeye, and 35,600 
coho salmon (Table 1 ) .  Harvests of a l l  f i ve  salmon species were below t h e i r  5- 
year (1981-85) averages. Although the  Norton Sound area cons i s t s  of s i x  
subd i s t r i c t s ,  during 1986 salmon were primarily harvested in the  Golovin (42%), 
Unal akleet  (24%), Moses Point (19%) and Shaktool i k (10%) Subdis t r i c t s  (Tables 
2-7).  

The chinook harvest was 39% below the 1981-85 average and comprised 3% of the  
d i s t r i c t  t o t a l  salmon harvest.  Chinook salmon are  harvested primarily in the 
Unalakleet Subdis t r ic t  (70%) and t o  a l e s se r  extent  in the  Shaktoolik 
Subdis t r ic t  (17%). Early in the  1986 season most fishermen in these two sub- 
d i s t r i c t s  targeted on chinook salmon using s e t  g i l l  nets  of 210 mm (8-1/4 in )  



s t re tched mesh. North o f  t he  Shaktool i k S u b d i s t r i c t ,  most f ishermen used 149 mm 
(5-7/8 i n )  mesh g i l l  ne ts  and ta rge ted on chum salmon w i t h  chinook salmon 
harvested i n c i d e n t l y .  

Chum salmon, t he  most economical ly important  species i n  Norton Sound, compri sed 
64% o f  t he  salmon harvest,  which was 23% below the  1981-85 average. Golovin 
f ishermen harvested the  m a j o r i t y  (47%) o f  t he  catch, fo l lowed by Unal ak lee t  
f ishermen (21%). Moses Po in t  and Shaktoo l ik  f ishermen landed 14% and lo%, 
respec t i ve l y ,  o f  t he  d i s t r i c t  chum catch. 

Pink salmon r e t u r n s  i n  t he  Norton Sound Area f o l l o w  an even-year cyc le  o f  h igh  
abundance. Pink salmon comprised 18% o f  the  d i s t r i c t  salmon harves t  and were 
landed p r i m a r i l y  i n  t he  Golovin (62%) and Moses Po in t  (38%) S u b d i s t r i c t s .  The 
p i n k  harvest  was l e s s  than expected and was 61% below the  1981-85 average. Both 
a poor r e t u r n  o f  p i n k  salmon and a l a c k  o f  l o c a l  markets con t r i bu ted  t o  the  
be1 ow average catch. 

The coho harvest  was 32% below the  1981-85 average and comprised 15% o f  the  
d i s t r i c t  t o t a l  salmon catch. The m a j o r i t y  (58%) o f  coho salmon were landed i n  
the  Unalak leet  S u b d i s t r i c t ,  w i t h  16% and 19% harvested i n  t he  Moses Po in t  and 
Shaktoo l ik  S u b d i s t r i c t s ,  respec t i ve l y .  

Although many o f  t he  13,000 res iden ts  o f  t he  Norton Sound area are  dependent t o  
vary ing  degrees on the  f i s h  and game resources o f  t he  area, subsistence catches 
have n o t  been monitored s ince 1983 except i n  t he  Nome S u b d i s t r i c t .  P r i o r  t o  1983 
the  Department conducted annual household surveys i n  many o f  t h e  v i l l a g e s  i n  t he  
area. For t h e  l a s t  5 years i n  which complete surveys were conducted (1978-82), 
t he  average subsistence catch i n  t he  Norton Sound area was 73,000 salmon o f  a l l  
species; s ince n o t  a l l  f ishermen were contacted, t h i s  harvest  should be 
considered a minimum est imate. I n  t he  Nome S u b d i s t r i c t ,  a t he  subsistence permi t  
requ i res  t h a t  f ishermen document t h e i r  harvest  by species. Two-hundred and 
s i x t y - f i v e  subsistence permi ts  were issued i n  1986. E i g h t y - s i x  percent  o f  these 
fishermen repor ted  catches which t o t a l e d  17,793 salmon: 150 chinook, 108 
sockeye, 689 coho, 8,749 p i n k  and 8,097 chum salmon (Table 8 ) .  

Escapement Abundance 

Inclement weather hindered a e r i a l  surveys o f  most spawning streams i n  the  Norton 
Sound area i n  1986 (Table 9 ) .  No surveys were f lown i n  t h e  Shaktool i k 
S u b d i s t r i c t  streams and on l y  a p a r t i a l  survey o f  the  Unalak leet  R iver  system 
was achieved. However, t e s t  ne t  catches on the  Unalak leet  R iver  and tower counts 
on t h e  North R iver  i n  t he  Unalak leet  system i n d i c a t e d  average chinook 
escapement. 

Escapement goals f o r  chum salmon i n  Norton Sound index streams are  averages 
(1962-1985) der ived from h i s t o r i c  peak a e r i a l  surveys f lown du r ing  favorab le  
survey cond i t i ons .  There was no consistency i n  chum escapements i n  Norton Sound 
i n  1986. Escapements were above goals i n  some streams i n  the  Golovin and Moses 
Po in t  S u b d i s t r i c t s  bu t  were we l l  below the  goals i n  o ther  streams. These two 
s u b d i s t r i c t s  accounted f o r  60% o f  t he  d i s t r i c t  chum harvest  i n  1986. Escapements 
were below the  goal i n  t he  Nome S u b d i s t r i c t  bu t  were considered average i n  the  
Unal ak l  ee t  S u b d i s t r i c t .  



Pink escapements were below the  recent even-year averages f o r  1980, 1982 and 
1984. 

Adverse weather conditions hindered coho aer ia l  surveys. However, t e s t  net and 
tower counts indicate t ha t  an average number of coho salmon returned t o  the 
Unalakleet system. No coho salmon aer ia l  surveys were flown in the  Shaktoolik 
Subdis t r ic t .  

Age, Sex, and Length Composition 

Comparisions of sex and lengths were not substantiated by s t a t i s t i c a l  t e s t i ng .  
Commercial catch samples were collected in four subd i s t r i c t s  in 1986: Golovin, 
Moses Point, Shaktool i  k, and Unalakleet. Chinook salmon from the  Unal akleet  
Subdis t r ic t  were sampled from both commercial and t e s t  f i she r i e s .  

Chinook salmon harvested in the  Unal akleet  commerci a1 f ishery were predominant- 
l y  age 1.4 (50%) with age-1.3 f i sh  comprising nearly 19% (Table 10).  Age-1.5 
chinook salmon comprised an unusally large  percent (29%) of the  catch. 

Approximately equal numbers of males and females were caught and mean length 
increased with age (Table 11). Too few chinook salmon were sampled from the  
Unalakleet t e s t  f i shery,  the  Moses Point commercial catch and the  Kwiniuk River 
subsistence catch (Moses Point Subdis t r ic t )  t o  accurately assess the  age, sex 
and length composition of those f i she r i e s .  (See Appendix A.l-A.4 fo r  the  age 
and sex composition, sample s ize ,  mean length,  and respective standard e r rors  
of a1 1 chinook sampl es coll  ected) . 
Chum salmon were sampled from the  Golovin, Moses Point, Shaktoolik, and 
Unalakleet Subdis t r i c t s ,  as well as from the  Unalakleet t e s t  f i shery (Table 12).  
A few samples (43) were collected from the  Kwiniuk River subsistence f ishery.  
Age-0.3 and -0.4 chum salmon, combined, comprised over 95% of a l l  populations 
sampled and were present in nearly equal percentages in a l l  commercial 
f i she r i e s .  Age-0.4 chum salmon comprised an unusually large  percent in a l l  
commercial catches. No consistent  temporal changes in age compositions were 
observed. More ma1 e s  than females were caught in a1 1 subdi s t r i  c t s ,  especi a1 l y  
in the  Shaktool i  k (64% males) and Golovin (62% males) f i she r i e s .  Males were 
l a rger  than females in a l l  f i she r i e s  and larger  chum salmon were caught in the  
Unalakleet t e s t  f i shery than in the commercial f i shery (Table 13).  (See Appendix 
A.5-A.12 fo r  the  age and sex composition, sample s i ze ,  mean length,  and 
respective standard e r rors  of a l l  chum samples co l lec ted) .  

Age-2.1 coho salmon comprised 93% of both commercial and t e s t  f i shery catches 
in Unalakleet (Table 14) .  More males were caught in the  commercial f i shery 
(59.6%) than in the  t e s t  f i shery (54.7%). Mean length increased with age (Table 
15).  See Appendix A.13 and A.14 fo r  the  age and sex composition, sample s i ze ,  
mean length,  and respective standard e r rors  of a l l  coho samples co l lec ted) .  

Kotzebue Sound 

Commercial and Subsistence Harvest 

The 1986 commercial harvest of salmon in the Kotzebue D i s t r i c t  to ta led 261,436 
chum salmon and 101 chinook salmon (Table 16). The harvest was 62% of the  1981- 



85 average o f  422,480 chum salmon. The commercial f i s h i n g  season cons is ted  o f  
15 f i s h i n g  per iods  scheduled tw ice  weekly from J u l y  10 through August 29. H a l f  
o f  t h e  ca tch  was taken p r i o r  t o  t he  end o f  the  seventh f i s h i n g  p e r i o d  (8/02), 
one f i s h i n g  pe r iod  e a r l i e r  than normal. The peak catch o f  47,551 chum salmon 
occurred du r ing  t h e  seventh f i shing p e r i o d  (7/31-8/02). 

Subsistence surveys were conducted i n  two Kobuk R iver  v i l l a g e s ,  Shungnak and 
Noorvi k, and one Noatak R iver  v i l l a g e ,  Noatak, du r ing  t h e  f o u r t h  week o f  
September (Table 17). Kobuk R iver  v i l l a g e s  repor ted  catches o f  4,483 and 8,418 
chum salmon i n  Shungnak and Noorvik, respec t i ve l y .  The average ca tch  per  f i s h i n g  
f a m i l y  i n  Shungnak was 195 chum salmon, which i s  below the  1981-85 average o f  
249. The average catch per  f i s h i n g  f a m i l y  i n  Noorv ik  was 272 chum salmon which 
compares w i t h  t h e  5-year (1980, 1981, 1982, 1984 and 1985) average o f  275 chum 
salmon. Noatak v i l l a g e r s  t r a d i t i o n a l l y  f i s h  i n  September and were more a f f e c t e d  
by f l o o d  l e v e l  cond i t i ons  which occurred du r ing  September o f  1986. Near ly  a l l  
o f  t he  Noatak subsistence fishermen were s t i l l  f i s h i n g  a t  t he  t ime o f  t he  
survey. 

Escapement Abundance 

A e r i a l  surveys were hindered by poor weather, bu t  completed surveys o f  
es tab l ished index spawning streams ind i ca ted  adequate escapement o f  chum salmon 
on both the  Noatak and Kobuk R iver  systems when compared t o  a e r i a l  surveys on 
approximately t h e  same dates i n  prev ious years. The numbers o f  chum salmon 
counted on the  Noatak and Kobuk Rivers were 42,374 and 17,225, r e s p e c t i v e l y  
(Table 18). A e r i a l  surveys on the  lower Kobuk R iver  were f lown du r ing  peak 
spawning w h i l e  a l l  o the r  surveys were f lown p r i o r  t o  peak spawning. 

Age, Sex, and Length Composition 

Comparisions o f  sex and lengths  were n o t  subs tant ia ted  by s t a t i s t i c a l  t e s t i n g .  
Chum salmon were sampled from the  commercial catch and several spawning areas 
on the  Noatak and Kobuk Rivers.  Age composit ion o f  t he  catch was 0.3% age-0.2, 
18.6% age-0.3, 78.9% age-0.4, and 2.2% age-0.5 (Table 19). For t he  f i r s t  t ime 
i n  the  h i s t o r y  o f  t he  f i she ry ,  the  number o f  age-0.4 chum salmon i n  the  catch 
surpassed the  number o f  age-0.3 (Appendix B . l ) .  Age-0.3 have dominated the  catch 
every year  p r i o r  t o  1986 and have h i s t o r i c a l l y  comprised 63.5% (1976-1985) o f  
t he  ca tch  (Appendix B.2). Conversely, t h e  r e t u r n  o f  age-0.4 chum salmon was 
th ree  t imes the  1976-85 average percentage o f  25.1%. Both t h e  number and 
percentage o f  age-0.2 chum salmon were the  lowest  i n  t h e  h i s t o r y  o f  t h e  f i s h e r y .  
This  was the  second consecut ive year t h a t  the  f i s h e r y  experienced a record  low 
r e t u r n  o f  age-0.2 chum salmon. The percentage o f  age-0.4 decreased from 90.2% 
a t  t he  beginning o f  the  1986 f i s h i n g  season t o  57.9% a t  t he  end o f  t h e  season, 
whereas age-0.3 f i s h  increased from 8.9% t o  36.2% (Appendix B.3). 

Age composit ion o f  chum salmon seined on the  lower Noatak R iver  spawning ground 
was s i m i l a r  t o  t he  commercial catch (Table 19). Chum salmon from t h e  Salmon 
River  on the  lower Kobuk R iver  consis ted o f  91% age-0.4 chum salmon compared t o  
the  S q u i r r e l  R iver  which consis ted o f  79.0% age 0.4. Approximately one- four th  
o f  t he  samples from the  S q u i r r e l  R iver  were c o l l e c t e d  by beach seine. Only 69% 
o f  t he  beach seine samples were age-0.4 compared w i t h  83% o f  t h e  carcasses 
sampled. Since o l d e r  f i s h  dominate the  e a r l y  p o r t i o n  o f  t he  chum salmon 
m ig ra t i on  i n  Kotzebue Sound and younger f i s h  a r r i v e  1 a ter ,  t he  d i f f e r e n c e  i n  age 
composit ion between beach seine and carcass samples may be a t t r i b u t e d  t o  t h i s  
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Tab le  1. N o r t o n  Sound commercia l  salmon e f f o r t  and c a t c h  by  s u b d i s t r i c t ,  
1986. 

F i s h e r -  Catch  (nos . )  
S u b d i s t r i c t  men Chinook Chum P i n k  Sockeye Coho T o t a l  

Nome 13 6 8 ,160  0 50 8 ,216  a 

Go1 o v i  n  2 4 8 1 69,725 25,425 8 958 96,197 

Moses P o i n t  3 4 600 20,668 15,795 41 5 ,874 42,978 

N o r t o n  Bay 9 139 1 ,994  40 2 1 ,512 3 ,687 

Shak too l  i k  30 1 , 0 7 5  16,126 29 6 ,626 23,856 a 

Unal a k l  e e t  73 4 ,494  30,239 a 153 20,580 55,466 

D i s t r i c t  
T o t a l  s  1 6 3 ~  6,395 1 4 6 , 9 1 2 ~  41,260 233 35,600 230,400 

a No m a r k e t  f o r  p i n k  salmon i n  t h e s e  s u b d i s t r i c t s .  
b T o t a l  f i s h e r m e n  i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  t h e  

1986 f i s h i n g  season i n  N o r t o n  Sound. 



Table  2 .  Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  
Nome, Norton Sound S u b d i s t r i c t  1 ,  1986. 

Per iod  Hours No. o f  Catch ( n o s . )  
Per iod Dates  Fished Fishermen Chinook C h u m  Coho 

Season Total  1  3d 6  8 ,160  5 0 

a No f i s h i n g  e f f o r t  due t o  s e v e r e  s torm.  
N O  buyers  p r e s e n t .  

Season c l o s e d  8/31 by r e g u l a t i o n .  
To ta l  number of f i shermen i s  number of p e r m i t s  f i s h e d  
d u r i n g  t h e  1986 f i s h i n g  season .  



Table 3. Commercial salmon set gill net catch and effort in Golovin, 
Norton Sound Subdistrict 2, 1986. 

Period Hours No. of Catch (nos.) 
Period Dates Fished Fishermen Chinook Chum Pink Sockeye Coho 

Season Total 2 4e 8 1 69,725 25,425 8 958 

a Special "pink gear" opening (4 1/2" mesh or less). 
No fishing effort due to severe storm. 
No buyers present. 
Season closed 8/31 by regulation. 
Total number of fishermen is number of permits fishing during the 1986 
fishing season. 



Tab le  4 .  Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  Moses P o i n t ,  
N o r t o n  Sound S u b d i s t r i c t  3, 1986. 

P e r i o d  Hours No. o f  Catch (nos. )  
P e r i o d  Dates F ished  Fishermen Chinook Chum P i n k  Sockeye Coho 

Season T o t a l  34e 600 20,668 15,795 41 5,874 

a S p e c i a l  " p i n k  gear "  open ing (4  1/2" mesh o r  l e s s ) .  
b Commercial f i s h e r y  c l o s e d  by  emergency o r d e r  f rom 7/14-7/28 due t o  below 

average chum salmon escapements. 
' No buyers  p r e s e n t .  

Season c l o s e d  8/31 by r e g u l a t i o n .  
T o t a l  f i she rmen  i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  t h e  
1986 f i s h i n g  season. 



Table  5 .  Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  Norton Bay, 
Norton Sound S u b d i s t r i c t  4 ,  1986. 

Per iod  Hours No. of Catch ( n o s . )  
Per iod Dates  Fished Fishermen Chinook Chum Pink Sockeye Coho 

Season Tota l  gd 139 1 ,994  40 2 1,512 

a N O  f i s h i n g  e f f o r t  due t o  s e v e r e  storm. 
No buyers  p r e s e n t .  
Season c l o s e d  9/07 by r e g u l a t i o n .  

d Tota l  f i shermen i s  t o t a l  number of f i s h i n g  permi t s  f i s h e d  d u r i n g  t h e  
1986 f i s h i n g  season .  



Table  6. Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  S h a k t o o l i k ,  
Norton Sound S u b d i s t r i c t  5 ,  1986. 

Period Hours No. o f  Catch ( n o s . )  
Per iod Dates  Fished Fishermen Chinook Chum Sockeye Coho 

Season Tota l  3od 1,075 29 6,626 16,126 

a No f i s h i n g  e f f o r t  due t o  s e v e r e  s torm.  
No buyers  p r e s e n t .  

' Season c l o s e d  9/07 by r e g u l a t i o n .  
To ta l  f i shermen i s  t o t a l  number o f  f i s h i n g  p e r m i t s  f i s h e d  d u r i n g  t h e  
1986 f i s h i n g  season .  



Table  7 .  Commercial salmon s e t  g i l l  n e t  c a t c h  and e f f o r t  i n  Unal a k l e e t ,  
Norton Sound S u b d i s t r i c t  6 ,  1986. 

Per iod Hours No. o f  Catch ( n o s . )  
Per iod Dates  Fished Fishermen Chinook C h u m  Sockeye Coho 

Season Tota l  73b 4,494 30,239 153 20,580 

a Season c l o s e d  9/07 by r e g u l a t i o n .  
To ta l  f i shermen i s  t o t a l  number o f  f i s h i n g  permi t s  f i s h e d  d u r i n g  t h e  
1986 f i s h i n g  s e a s o n .  



Table 8. S u b s i s t e y e  salmon ca t ch  and e f f o r t  i n  Nome, Nor ton Sound S u b d i s t r i c t  
1, 1986. 

Catch (nos.) 
Permi ts  Permi ts  Permi ts  Ch i -  Sock- 

Loca t i on  Issued Returned Fished nook Chum P ink  eye Coho To ta l  

Marine 
Waters 100 92 6 1 140 5,528 2,115 104 276 8,163 

Sinuk R. 6 3 2 0 180 9 1 1 3 275 

Eldorado R. 

Flambeau R. 

Snake R. 

Penny R. 

Sol omon R. 

Feather  R. 

Bonanza R. 

C r i p p l e  R. 

Sa fe t y  
Sound 

T o t a l s  265 228 153 150 8,097 8,749 108 689 17,793 
- - 

a Harvested w i t h  beach se ine  o r  s e t  g i l l  n e t .  



Table 9 .  Salmon a e r i a l  survey counts  and chum salmon a e r i a l  survey goa l s  
f o r  Norton Sound s t reams ,  1986.a 

C h u m  
S u b d i s t r i c t  Stream name Chinook Count ~ o a l  Pink CohoC 

El dorado 9 
Bonanza 
Snaked 0 
Sinuk 4 
so l  omond 

Golovin (2 )  Fish 200 
Niukluk 2 
Boston 2 

Moses Point  ( 3 )  ~ u b u t u l j  kd 453 
Kwiniuk 653 
(Tower count )  

Norton Bay ( 4 )  Ungalik 0 
lng l  u t a l  i kh 

Shaktool i k ( 5 )  Shaktool i k 10 
Unal a k l e e t  ( 6 )  North River 1 ,613 

(Tower coun t )  . 

Unal akl e e t  System' 

Due t o  stormy weather  c o n d i t i o n s  p r eva l en t  i n  J u l y ,  August, and 
September,  most surveys  were flown p r i o r  t o  o r  a f t e r  run peaks .  
Aer ia l  survey counts  wi th  a "good" o r  " f a i r "  r a t i n g .  
Surveys no t  flown due t o  stormy c o n d i t i o n s .  
Peak chum salmon survey count .  
Tower counts  a r e  expanded t o t a l s .  
Ear ly  ( p r i o r  t o  J u l y  27) coho tower coun t s .  
Not surveyed.  
P a r t i a l  su rvey ,  i nc ludes  counts  from Chirosky t o  Old Woman. 



Table 10. Age and sex composition percentages of chinook salmon 
samples from the  Unalakleet S u b d i s t r i c t ,  1986. 

Sex/Age Commerci a1 Fi s  heryab Test FisheryC 

Females 
1 .2  
1 . 3  
1 .4  
1 .5  

Total 

Ma1 es 
1 .2  
1 .3  
1.4 
1 .5  

Total 

Sexes 
Combined 

1.2 
1.3 
1.4 
1.5 

Total 

Sample Size 

b 
" Does not include two age-2.3 and one age-2.4 chinook salmon. 

Most commercial fishermen t a r g e t  on chinook salmon with 215.9 mm 
(8-1/2 i n )  mesh g i l l  ne ts  during chinook salmon migration. 

Test net i s  149 mm (5-7/8 i n )  mesh g i l l  ne t .  



Table 11. Mean lengths by age and sex of chinook salmon samples taken 
by set gill net from the Norton Sound District, 1986. 

Mean Lenqth (mm) 
Sex/Age Commerci a1 ~i sheryab Test Fi sheryC 

Femal es 
1.2 
1.3 
1.4 
1.5 

Sexes 
Combined 
1.2 
1.3 
1.4 
1.5 

Sample Size 

b 
a Does not include two age-2.3 and one age-2.4 chinook salmon. 
Most commercial fishermen target on chinook salmon with 215.9 mm 
(8-1/2 in) mesh gill nets during chinook salmon migration. 
Test net is 149 mm (5-7/8 in) mesh gill net. 



Table 12.  Age and sex composition percentages of chum salmon from the Norton 
Sound D i s t r i c t ,  1986.a 

Commercial Fisheries Test Fishery Esca~ement 
Golovin Moses Point Shaktool i  k Unalakleet Unalakleet Kwiniuk 

(2 )  ( 3 )  ( 4 )  (5 )  River River 
Sex/Age (7/10-7/11)  (6/24-7/11)  (7/4)  (7/5-8/1)  (6/17-8/20)  (7/6-7/10)  

Femal es 
0.2 0.0 
0.3 16 .0  
0.4 20.8 
0.5 1.1 

Total 37.9 

Ma1 es 
0.2 0 .0  
0.3 28.8 
0 .4  32 .0  
0 .5  1.3 

Total 62 .1  

Sexes 
Combined 

0.2 0 .0  
0.3 44.8 
0 .4  52 .8  
0 . 5  2 .4  

Total 100.0 

Sample 462 
Size 

a A1 1 samples col lec ted with s e t  g i l l  net except Kwiniuk River samples 
col lec ted with beach se ine .  



Table 13.  Mean lengths (mm) of chum salmon from the  Norton Sound D i s t r i c t ,  
1986.a 

Commercial F isher ies  Test Fishery Escapement 
Go1 ovin Moses Point Shaktool i  k Unal ak lee t  Unal ak lee t  Kwiniuk 

( 2 )  ( 3 )  ( 4  ( 5  River River 
Sex/Age (7/10-7/11)  (6/24-7/11)  (7 /4 )  (7/5-8/1)  (6/17-8/20)  (7/6-7/10)  

Femal es  
0.2  
0.3 
0 .4  
0 .5  

Sexes 
Combined 

0.2 
0 .3  
0 . 4  
0.5 

Sampl e  
Size 

a All samples co l l ec ted  with s e t  g i l l  ne t  except Kwiniuk River samples 
co l l ec ted  with beach se ine .  



T a b l e  14 .  Age and sex c o m p o s i t i o n  pe rcen tages  o f  coho 
salmon samples t a k e n  by s e t  g i l l  n e t  f r o m  t h e  
Unal a k l  e e t  Subdi s t r i c t ,  1986. 

S e  x/Ag e  Commerci a1 F i s h e r y  T e s t  F i s h e r y a  

Females 
1.1  
2.1 
2 . 2  
3.1 

T o t a l  

Ma1 es 
1 .1  
2.1 
2.2 
3 .1  

T o t a l  

Sexes 
Combined 

1.1 
2.1 
2 . 2  
3.1 

T o t a l  

Sample S i z e  

a T e s t  n e t  i s  149 mm (5-7/8 i n )  mesh g i l l  n e t .  



T a b l e  15.  Lengths  by  age and sex o f  coho salmon samples 
t a k e n  b y  s e t  g i l l  n e t  f r o m  U n a l a k l e e t  
S u b d i s t r i c t ,  1986. 

Mean Lenqth  (mm) 
Commerci a1 F i  s h e r y  T e s t  F i s h e r y a  

Femal es 
1.1 
2 . 1  
2 . 2  
3 . 1  

Sexes 
Combined 
1.1 
2 . 1  
2.2 
3 . 1  

Sample S i z e  

a T e s t  n e t  i s  149  mm (5 -7 /8  i n )  mesh g i l l  n e t .  



Table 16. Commercial e f f o r t  and ca t ch  o f  ch inook and chum salmon 
i n  t h e  Kotzebue D i s t r i c t  by f i s h i n g  pe r i od ,  1986. 

Pe r i od  
Pe r i od  Dates 

Hours No. o f  
Fished Fishermen Chinook Chum 

Season To ta l  s 372 18gb 10 1 261,436 

a No buyers p resen t .  
T o t a l  f ishermen i s  t o t a l  number o f  f i s h i n g  pe rm i t s  f i s h e d  d u r i n g  
t h e  1986 f i s h i n g  season. 



T a b l e  17 .  E s t i m a t e d  s u b s i s t e n c e  e f f o r t  and c a t c h  o f  chum salmon by 
v i l l a g e ,  Kotzebue D i s t r i c t ,  1986.  

V i l l a g e  Number o f  Chum Salmon Average Catch  
Fi shermen H a r v e s t  p e r  Fisherman 

Noataka 18 

Noorvi k 3 1 

Shungnak 2 3 

~ o t z e b u e ~  765 

D i s t r i c t  t o t a l  837 5 0 , 4 5 8  6 0 

a Most f i s h e r m e n  s t i l l  f i s h i n g  a t  t i m e  o f  s u r v e y .  
S u b s i s t e n c e  D i v i s i o n  s u r v e y  u s i n g  a s t r a t i f i e d  sample  
d e s i g n  conduc ted  d u r i n g  w i n t e r  o f  1986-1987.  



Table  18.  C h u m  salmon a e r i a l  survey coun ts  and g o a l s  
f o r  Kotzebue Sound s t r e a m s ,  1986. 

River  
Aeri a1 Survey Aeri a1 Survey 

Goal a Count 

Noatak 80,000 

Squi r r e l  11,500 

Salmon 7,000 

Tutuksuk 2,000 

Upper Kobuk R .  
(between Kobuk 
and t h e  lower 
canyon) 10,000 

a A e r i a l  survey goal i s  h i s t o r i c a l  average (1962-1985) 
o f  peak a e r i a l  su rveys  wi th  a "good" o r  " f a i r "  r a t i n g .  
Surveyed p r i o r  t o  peak spawning. 



Table  19.  Percen t  age and sex composit ion of chum salmon from 
Kotzebue D i s t r i c t  c a t c h  and escapement samples ,  1986. 

Sex/ Commerci a1 Noatakb Salmon Squi r r e l  
Age Catcha River  Ri ve rC ~i verd  

(7/11-8/26) (9/17-9/19) (9/1-9/3) (8/30-8/31) 

Ma1 e s  
0 . 2  
0 . 3  
0 .4  
0 . 5  

Total  

Femal e s  
0 . 2  
0 . 3  
0 . 4  
0 . 5  

To ta l  

Sexes 
Combined 

0 . 2  
0 . 3  
0 . 4  
0 . 5  

To ta l  

Sampl e 
S i z e  

a Commercial c a t c h  samples t aken  wi th  149 mm (5-7/8  i n )  t o  152 mm 
( 6  i n )  mesh g i l l  n e t s .  
Escapement sample c o l l e c t e d  by beach s e i n e  on spawning grounds.  
Carcass  sample c o l l e c t e d  on spawning grounds.  
Sample t aken  by beach s e i n e  and c a r c a s s  recovery .  



Table 20. Mean lengths  of chum salmon from Kotzebue D i s t r i c t  
ca tch  and escapement samples, 1986. 

Mean Lenqth ( m m )  
Sex/ Commerci a1 Noatakb Sal mon Squi r r e l  
Age Catcha River Ri verC Ri verC 

(7/11-8/26) (9/17-9/19) (9/1-9/3) (8/30-8/31) 

Femal e s  
0.2 
0.3 
0.4 
0 .5  

Sexes 
Combined 

0.2 
0 .3  
0.4 
0 . 5  

Sampl e 
S i ze  

a Commercial catch samples taken with 149 mm (5-7/8 i n )  t o  152 mm 
(6  i n )  mesh g i l l  n e t s .  
Escapement sample c o l l e c t e d  by beach se ine  on spawning grounds. 

C Carcass sample c o l l  ec ted  on spawning grounds. 









APPENDICES 



Appendix A.1. Age, sex  and l e n g t h  (mm) of chinook salmon 
sample t aken  by s e t  g i l l  n e t  from t h e  Moses 
Po in t  commercial h a r v e s t ,  1986. 

Age C l a s s  

1 . 2  1 . 3  1 . 4  Total  

Femal e s  

Percen t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

Percen t  
Mean Length 
S t d .  Er ro ra  
Sample S i z e  

Sexes Combined 

Percen t  7 . 1  35 .7  57.2  100.0 
S t d .  ~ r r o r ~  7 . 1  1 3 . 3  13 .7  
Mean Length 5 2 0 685 808 
S t d .  Er ro ra  0 18 2 6 
Sample S i z e  1 5 8 14 

a S tandard  e r r o r  o f  mean l e n g t h .  
S tandard  e r r o r  o f  age c l a s s  p e r c e n t .  



Appendix A.2.  C a t c h ,  a g e ,  s e x  and l e n g t h  (mm) o f  c h i n o o k  salmon 
t a k e n  by s e t  g i l l  n e t  f rom t h e  U n a l a k l e e t  commerc ia l  
f i s h e r y ,  1986. 

Age Class 

1 . 2  1.3 1 .4  2.3 1.5 2.4 T o t a l  

Femal e s  

Ca t ch  0 
P e r c e n t  0.0  
Mean Length  
S t d .  E r r o r a  13 
Sample S i z e  0 

Catch  9 4 
P e r c e n t  2 . 1  
Mean Length  570 
S t d .  E r r o r a  12 
Sample S i z e  10 

S e x e s  Combined 

Ca t ch  9 4 
P e r c e n t  2 .1  
S t d .  ~ r r o r ~  0.7  
Mean Length  570 
S t d .  E r r o r a  12 
Sample S i z e  10 

a S t a n d a r d  e r r o r  o f  mean l e n g t h .  
S t a n d a r d  e r r o r  o f  a g e  c l a s s  p e r c e n t .  



Appendix A . 3 .  Age, sex and length ( m m )  of chinook salmon 
subsistence catch sample taken with beach se ine  
from K w i n i u k  River, 1986. 

Age Class 

1 .2  1.3 1 . 4  Total 

Femal es 

Percent 
Mean Length 
Std .  Errora 
Sample Size 

Percent 
Mean Length 
Std.  Errora 
Sample Size 

Sexes Combined 

Percent 
Std.  ~ r r o r ~  
Mean Length 
Std .  Errora 
Sample Size 

a Standard e r r o r  of mean length.  
Standard e r r o r  of age c l a s s  percent.  



Appendix A . 4 .  Age, s e x  and l e n g t h  (mm) o f  ch inook  salmon sample  
t a k e n  by 149 mm (5-7 /8  i n )  mesh g i l l  n e t  from t h e  
Unal a k l e e t  t e s t  f i s h e r y ,  1986.  

-- 

Age C l a s s  

1 . 2  1 . 3  1 . 4  1 . 5  T o t a l  

Femal e s  

P e r c e n t  0 . 0  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  0 

P e r c e n t  2 . 1  
Mean Length 560 
S t d .  E r r o r a  0 
Sample S i z e  1 

Sexes  Combined 

P e r c e n t  2 .1  
S t d .  ~ r r o r ~  2 . 1  
Mean Length 560 
S t d .  E r r o r a  0 
Sample S i z e  1 

a S t a n d a r d  e r r o r  o f  mean l e n g t h .  
S t a n d a r d  e r r o r  o f  age  c l a s s  p e r c e n t .  



Appendix A.5 .  Catch ,  age ,  sex  and l e n g t h  (mm) of  chum salmon 
t aken  by s e t  g i l l  n e t  from t h e  Golovin commercial 
f i s h e r y ,  1986. 

Age C l a s s  

0 .3  0 .4  0 . 5  Tota l  

Femal e s  

Catch 
P e r c e n t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

Catch 
P e r c e n t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

Sexes  Combined 

Catch 
P e r c e n t  
S t d .  ~ r r o r ~  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

a Standard  e r r o r  o f  mean l e n g t h .  
S tandard  e r r o r  o f  age c l a s s  p e r c e n t .  



Appendix A.6. C a t c h ,  a g e ,  s e x  and l e n g t h  (mm) o f  chum salmon t a k e n  
by s e t  g i l l  n e t  f rom t h e  Moses P o i n t  commercial  
f i s h e r y ,  1986. 

Age C l a s s  

0 . 3  0 .4  0 . 5  To t  a1 

Females 

Catch  
P e r c e n t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

Ca tch  
P e r c e n t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

Sexes  Combined 

Ca tch  
P e r c e n t  
S t d .  ~ r r o r ~  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

a S t a n d a r d  e r r o r  o f  mean l e n g t h .  
S t a n d a r d  e r r o r  o f  a g e  c l a s s  p e r c e n t .  



Appendix A . 7 .  C a t c h ,  a g e ,  s e x  and l e n g t h  (mm) o f  chum salmon t a k e n  
by s e t  g i l l  n e t  from t h e  Shak too l  i  k commerci a1 f i s h e r y ,  
1986. 

Age C l a s s  

0 .2  0.3 0 .4  0 . 5  T o t a l  

Femal e s  

Ca tch  
P e r c e n t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

Ca tch  
P e r c e n t  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

S e x e s  Combined 

Ca tch  
P e r c e n t  
S t d .  ~ r r o r ~  
Mean Length 
S t d .  E r r o r a  
Sample S i z e  

a S t a n d a r d  e r r o r  o f  mean l e n g t h .  
S t a n d a r d  e r r o r  o f  a g e  c l a s s  p e r c e n t .  



Appendix  A .8 .  Ca tch ,  age and sex o f  chum salmon, by  sample s t r a t u m ,  
f rom t h e  U n a l a k l e e t  commerc ia l  f i s h e r y ,  1986.  

Age C lass  

0 . 2  0 . 3  0 . 4  0 . 5  T o t a l  

S t r a t u m  D a t e s :  6 /23-7 /13  Commercial P e r i o d s  1 - 6  
Sample Da tes :  7 /05-7 /11  
Sample S i z e :  503 

Female Catch 0 2 ,165 2 ,656 92 4 ,913 
P e r c e n t  0 . 0  1 4 . 1  1 7 . 3  0 . 6  32 .0  

Ma1 e  Ca tch  6 1  5,528 4,545 307 10,441 
P e r c e n t  0 . 4  3 6 . 0  29 .6  2 .0  6 8 . 0  

T o t a l  Ca tch  61  7,693 7 ,201  399 15,354 
Pe rcen t  0 . 4  50 .1  46 .9  2 .6  100.0  
S t d .  E r r o r  0 . 3  2 .2  2 .2  0 . 7  

S t r a t u m  Da tes :  7 /14-7 /20  Commercial P e r i o d s  7 - 8  
Sample D a t e s :  7 /15 -7 /18  
Sample S i z e :  392 

Female Catch 0 1,542 2,927 119 4,588 
P e r c e n t  0.0 16 .8  31 .9  1 . 3  50 .0  

Ca tch  0 2,248 2 ,221 119 4 ,588  
P e r c e n t  0 . 0  24 .5  2 4 . 2  1 . 3  50 .0  

T o t a l  Ca tch  0 3,790 5,148 239 9,177 
P e r c e n t  0 . 0  41 .3  56 .1  2 . 6  1 0 0 . 0  
S t d .  E r r o r  0 . 0  2 .5  2 .5  0 . 8  

S t r a t u m  Da tes :  7/21-9/07 
Sample Da tes :  7 /22 -8 /01  
Sample S i z e :  457 

Female Ca tch  
P e r c e n t  

Ma1 e Ca tch  
Pe rcen t  

T o t a l  Ca tch  
P e r c e n t  
S t d .  E r r o r  

Commercial P e r i o d s  9 - 2 2  

S t r a t u m  Da tes :  6 /23-9 /07  
Sample Da tes :  7 /05 -8 /01  
Sample S i z e :  1 ,352 

Female Ca tch  11 
P e r c e n t  0 . 0  

Ma1 e  Ca tch  7 2 
P e r c e n t  0.2 

T o t a l  Ca tch  84  
P e r c e n t  0 .3  
S td .  E r r o r  0 . 1  

SEASON TOTAL 



Appendix A .9 .  Length (mm) by age  and s e x  o f  chum salmon sample  
t a k e n  by s e t  g i l l  n e t  from t h e  U n a l a k l e e t  commercial  
f i s h e r y ,  1986.  

Age C l a s s  

0 . 2  0 . 3  0 . 4  0 . 5  

Females 

Mean Length 520 
S t d .  E r r o r  0 
Sample S i z e  1 

Mean Length 538 
S t d .  E r r o r  13  
Sample S i z e  3 

Sexes  Combined 

Mean Length 534 
S t d .  E r r o r  11 
Sample S i z e  4 



Appendix A.lO. Age, sex and l e n g t h  (rnm) o f  chum salmon 
s u b s i s t e n c e  c a t c h  sample t aken  wi th  beach 
s e i n e  from Kwiniuk River ,  1986. 

Age C1 a s s  

0 . 3  0 .4  Total  

Females 

Percen t  41.9  4 .7  46.6  
Mean Length 545 500 
S t d .  Er ro ra  6 4 0 
Sample S i z e  18 2 2 0 

Percen t  
Mean Length 
S t d .  Er ro ra  
Sample S i z e  

Sexes Combined 

Percen t  
S t d .  ~ r r o r ~  
Mean Length 
S t d .  Er ro ra  
Sample S i z e  

a Standard  e r r o r  o f  mean l e n g t h .  
S tandard  e r r o r  o f  age c l a s s  p e r c e n t .  



Appendix A . l l .  Age and sex of chum salmon sample, by sample stratum, taken 
with 149 mm (5 -7 /8  i n )  mesh g i l l  net  from the  Unalakleet t e s t  
f i she ry ,  1986. 

Age Class 

0.2 0 .3  0 .4  0 .5  Total 

Stratum Dates: 6/17-7/22 
Sample Size :  378 

Femal e Percent 0.0 9.8 16 .9  0 . 5  27.2 
Sample Size 0 3 7 64 2 103 

Percent 0 . 0  35.4 36.0 1.3 72.7 
Sample Size 0 134 136 5 2 7 5 

Tot a1 Percent 0.0  45.2 52.9 1 .9  100.0 
Std .  Error 0 . 0  2.6 2.6 0 .7  
Sample Size 0 171  200 7 378 

Stratum Dates: 7/23-8/20 
Sample Size :  382 

Femal e Percent 0 . 5  20.7 24.6 1 . O  46 .8  
Sample Size 2 79 94 4 179 

Percent 0 . 5  27.3 23.8 1 .6  53.2 
Sample Size 2 104 9 1 6 203 

Total Percent 1 . 0  47.9 48.4 2.6 100.0 
Std.  Error 0.5  2.6 2.6 0 .8  
Sample Size 4 183 185 10 382 

Stratum Dates: 7/08-8/20 
Sample Size :  760 

Femal e Percent 
Sample Size 

Ma1 e Percent 
Sample Size 

Total Percent 
Std .  Error 
Sample' Size 

SEASON TOTAL 



Appendix A . 1 2 .  Length  (mm) o f  chum salmon sample t a k e n  by  149 mm 
(5 -7 /8  i n )  mesh g i l l  n e t  f r o m  t h e  U n a l a k l e e t  t e s t  
f i s h e r y ,  1986. 

Age C lass  

0.2 0.3 0 .4  0.5 

Femal es 

Mean Leng th  
S t d .  E r r o r  
Sample S i z e  

Mean Leng th  
S t d .  E r r o r  
Sample S i z e  

Sexes Combined 

Mean Leng th  
S t d .  E r r o r  
Sample S i z e  



Appendix A.13. Catch,  age,  sex  and l e n g t h  (mm) of coho salmon sample 
taken wi th  s e t  g i l l  n e t  from t h e  Una lak lee t  commercial 
f i s h e r y ,  1986. 

Age C l a s s  

1 .1  2.1 3.1 Total  

Femal e s  

Catch 
Percen t  
Mean Length 
S t d .  Er ro ra  
Sample S i z e  

Catch 
Percen t  
Mean Length 
S t d .  Er ro ra  
Sample S i z e  

Sexes Combined 

Catch 
Percen t  
S t d .  ~ r r o r ~  
Mean Length 
S t d .  Er ro ra  
Sample S i z e  

a Standard  e r r o r  of mean l e n g t h .  
S tandard  e r r o r  of age c l a s s  p e r c e n t .  



Appendix A.14.  Catch, age, sex and length ( m m )  of coho salmon sample 
taken by 149 mm (5-7/8 in )  mesh g i l l  net from the 
Unal akl ee t  t e s t  f i she ry ,  1986. 

Age Class 

2 . 1  2 . 2  3.1 Total 

Femal es 

Percent 
Mean Length 
S t d .  Errora 
Sample Size 

Percent 
Mean Length 
Std .  Errora 
Sample Size 

Sexes Combined 

Percent 
S t d .  ~ r r o r ~  
Mean Length 
Std.  Errora 
Sample Size 

a Standard e r r o r  of mean length.  
Standard e r r o r  of age c lass  percent .  



Appendix B . 1 .  Thousands of chum salmon in the  Kotzebue 
commerci a1 f i  shery by age group, 1962- 1986 

Aqe Class 
Sampl e  

Year Si zea 0.2 0.3 0 .4  ~ o t a l  

10-Year Average 24.2 205.2 75.6 305.2 
(1976-1985) 

a Sample s i z e  in numbers of f i s h .  
Totals  do not include age 0.5 f i s h  which genera l ly  cont r ibute  
l e s s  than 1% towards the  commercial f i s h e r y .  



Appendix B.2. Percent age and and sex composition of chum salmon samples 
taken from the  Kotzebue commercial f i s h e r y ,  1962-1986.  

Aqe Class 
Sampl e 

Year Si zea Ma1 es Femal es  0.2 0.3 0 .4  0.5 

10-Year Average 49.9  50.1 10.3 63.5 25.1 1 .2  
(1976-1985) 

a Sample s i z e  in numbers of f i s h .  



Appendix 6 . 3 .  Catch,  age and sex ,  by sample s t ra tum,  of  chum salmon 
from t h e  Kotzebue commercial f i s h e r y ,  1986. 

Age Class  

0 . 2  0 . 3  0 . 4  0 . 5  Total 

Stratum Dates:  7/10-7/15 
Sample S i z e :  449 

F emal e Catch 
Percent  

Ma1 e Catch 
Percent  

Total Catch 
Percent  
S t d .  Er ror  

Commercial Periods 1 and 2 

Stratum Dates:  7/17-7/22 
Sample S i z e :  444 

Femal e Catch 
Percent  

Ma1 e Catch 
Percent  

Total Catch 
Percent  
S t d .  Er ror  

Commercial Periods 3 and 4 

Stratum Dates:  7/24-7/29 Commercial Periods 5 and 6 
Sample S i z e :  444 

Female Catch 0 3 ,663  25,930 523 30,116 
Percent  0 . 0  6 . 3  44 .6  0 . 9  5 1 . 8  

Ma1 e Catch 0 3 ,140 23,837 1 ,047  28,024 
Percent  0 . 0  5.4 41 . O  1 . 8  48.2  

Total Catch 0 6 ,802 49,768 1 ,570  58,140 
Percent  0 . 0  1 1 . 7  8 5 . 6  2 . 7  100 .0  
S t d .  Er ror  0 . 0  1 . 5  1 . 7  0 . 8  

Stratum Dates:  7/31-8/06 
Sample S i z e :  440 

Female Catch 
Percent  

Ma1 e Catch 
Percent  

Total Catch 
Percent  
S t d .  Er ror  

Commercial Periods 7 and 8 



Appendix B . 3 .  ( p  2 o f  2 )  

Age Class  

0 . 2  0 . 3  0 . 4  0 . 5  Total 

Commercial Periods 9 and 10 Stratum Dates:  8/07-8/12 
Sample S i z e :  435 

Female Catch 
Percent 

Ma1 e Catch 
Percent  

Total Catch 
Percent  
S t d .  Error  

Stratum Dates:  8/14-8/19 
Sample S i z e :  449 

Commercial Periods 11 and 12 

Female Catch 
Percent  

Catch 
Percent  

Total Catch 
Percent  
S t d .  Er ror  

Stratum Dates: 8/21-8/26 
Sample S ize :  434 

Commercial Periods 13 and 14 

Female Catch 
Percent  

Ma1 e Catch 
Percent  

Total  Catch 
Percent  
S t d .  Er ror  

Stratum Dates: 7/10-8/26 
Sample S i z e :  3 ,095 

SEASON TOTAL 

Female Catch 
Percent  

Ma1 e Catch 
Percent  

Total Catch 
Percent  
S t d .  Er ror  



Appendix B . 4 .  Length (mm) by age  and s e x  o f  chum salmon t a k e n  
w i t h  s e t  g i l l  n e t  from t h e  Kotzebue commercial  
f i s h e r y ,  1986.  

Age C l a s s  

0.2 0.3 0.4 0.5 

Females 

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Mean Length 
S t d .  E r r o r  
Sample S i z e  

Sexes  Combined 

Mean Length 
S t d .  E r r o r  
Sample S i z e  



Appendix 8 . 5 .  Age, sex and l e n g t h  (mrn) o f  chum salmon escapement 
sample from S q u i r r e l  R iver ,  1986.a 

Age C l a s s  

0 .2  0 . 3  0 . 4  0 . 5  Tot a1 

Femal e s  

Percen t  0 . 0  
Sample s i z e b  0 
Mean Length 
S t d .  E r r o r c d  
Sample S i z e  0 

Percen t  0 . 5  

~ e a n  Length 
S t d .  Er ro rC 
Sample S i z e  1 

Sexes Combined 

Percen t  0 . 5  
S t d .  Er ro re  0 . 5  
Sample s i z e b  1 
Mean Length 520 
S t d .  Er ro rC 0 
Sample s i z e d  1 

a Sample t aken  by beach s e i n e  and c a r c a s s  recovery .  
Number o f  f i s h  aged.  
S tandard  e r r o r  of mean l e n g t h .  
Number o f  f i s h  measured f o r  l e n g t h .  
S tandard  e r r o r  of age c l a s s  p e r c e n t .  



Appendix B.6. Age, sex and length (mm) of chum salmon carcass  
sample from Salmon River, 1986. 

Age Class 

0.3 0.4 0.5 Tot a1 

Females 

Percent 4.7 
Sample Sizea 10 
Mean Lengtb 559 
Std .  Error 11 
Sample Si zeC 8 

Percent 1.4 
Sample Sizea 3 
Mean Lengtb 605 
Std.  Error 0 
Sample SizeC 1 

Sexes Combined 

Percent 6.4 
Std .  ~ r r o r ~  1.6 
Sample Si zea 14 
Mean Lengtb 564 
Std.  Error 11 
Sample SizeC 9 

a Number of f i sh aged. 
Standard e r r o r  of mean length .  
Number of f i s h  measured f o r  length.  
Standard e r r o r  of age c l a s s  percent .  



Appendix B . 7 .  Age, s e x  and l e n g t h  (mm) o f  chum salmon e scapemen t  
s ample  t a k e n  by beach s e i n e  from Noatak R i v e r ,  1986.a 

Age C l a s s  

0.2 0.3 0.4 0 . 5  T o t a l  s 

P e r c e n t  
Mean L e n g t i  
S t d .  E r r o r  
Sample S i z e  

P e r c e n t  
Mean L e n g t i  
S t d .  E r r o r  
Sample S i z e  

S e x e s  Combined 

P e r c e n t  
S t d .  E r r o r c  
Mean Lengtk 
S t d .  E r r o r  
Sample S i z e  

a Sample f rom h a t c h e r y  e g g - t a k e .  T h e r e f o r e ,  f i s h  were  n o t  sampled  
random1 y . 
S t a n d a r d  e r r o r  o f  mean l e n g t h .  
S t a n d a r d  e r r o r  o f  a g e  p e r c e n t .  



Because the Alaska Department of Fish and Game receives federal funding, all of its 
public programs and activities are operated free from discrimination on the basis of race, 
religion, color, national origin, age, sex, or handicap. Any person who believes he or she 
has been discriminated against should write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 


	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF APPENDICES
	ABSTRACT
	INTRODUCTION
	METHODS
	Harvest and Escapement
	Age, Sex, and Length Data Collection
	Sample Size

	RESULTS
	Norton Sound
	Kotzebue Sound

	LITERATURE CITED
	TABLES
	FIGURES
	APPENDICES
	Appendix A
	Appendix B




